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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the pressure fluctuation in an 
electrode compartment and the vibration of an ion-exchange membrane due to 
the fluctuation by allowing a gas-liq. mixture generated in the compartment to 
ascend in a small cross-sectioned passage parallel to the electrode face 
formed at the upper part of an electrolytic cell and separating liq. from gas 
through a gap. 

SOLUTION: The U pipelines 12 and 13 provided at the upper part of an 
electrode compartment are set apart from the anode 10, cathode 1 1 and 
partition wall 5. A narrow gap into which the ascending electrolyte and 
bubble flow is formed between the side wall 1 4 of the pipelines 1 2 and 1 3 on 
the electrode- face side and the upper wall 15 of the compartment, and a 
communicating passage 17 is provided in the wall of the pipelines 12 and 13 
on the partition wall 5 side. Consequently, the bubble in the mixture is sent 
upward in the narrowed passage, compressed, joined to the nearby bubble 
and enlarged, the enlarged bubbles are then introduced into the pipeline from 
the narrow gap, compressed and expanded by the pressure fluctuation during 
its flowing and mostly burst, and the bubbles are separated. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The vapor-liquid-separation method in the ion-exchange-membrane cell characterized by performing vapor liquid 
separation by emitting from a gap with reduced pressure by the discharge from compression by inflow to the path where the cross 
section is small, and a gap after are parallel to the electrode side which formed in the cell upper part the vapor-liquid mixture 
generated in the electrode interior of a room in the vapor-liquid-separation method in an ion-exchange-membrane cell and raising 
the path where the cross section is small. 

[Claim 2] The vapor-liquid-separation method in the ion-exchange-membrane cell according to claim 1 characterized by being 
detached by vapor-liquid in case a gap is formed between the side attachment wall of U type duct, and the wall surface prepared 
in the upper part of U type duct and is emitted to U type duct, while one field of the path formed in the cell upper part is formed of 
the side attachment wall of U type duct in which the upper part carried out opening. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** 5^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the vapor-liquid-separation method of performing vapor 
liquid separation in the electrode room upper part of the electrolytic solution containing the foam especially generated by the 
electrolysis reaction like the ion-exchange-membrane-process chlorination alkali cell, about the vapor-liquid- separation method 
in a cell. 
[0002] 

[Description of the Prior Art] The ion-exchange-membrane-process filter press type cell is widely used for organic electrolysis 
including manufacture of the chlorine by electrolysis of brine, and caustic alkali of sodium, seawater electrolysis, etc. A filter 
press type cell minds conductive member for the septum of an anode plate room and a cathode room. Or pinch a cation exchange 
membrane and the laminating of many double pole type cell units combined electrically and mechanically by meanses, such as a 
pressure welding, is carried out. There is a double pole type filter press type cell which carried out the laminating of the edge cell 
unit which has either an anode plate or cathode on one side to ends, and was fixed with a hydraulic press etc. Moreover, the 
laminating of many the anode plate room units and cathode room units which have an anode plate or cathode is carried out to both 
sides of a frame-like electrode room frame through a cation exchange membrane, and there is a unipolar- system filter press type 
cell which carried out the laminating of the edge pole room unit to which only one side has an anode plate or cathode in both ends. 

[0003] Since a high-concentration sodium hydroxide and high-concentration hydrogen generate by cathode by chlorine gas 
occurring in an anode plate in an ion-exchange-membrane-process brine electrolysis tub, the outstanding titanium of the corrosion 
resistance which forms a passivation coat stable on a front face, or its alloy is used for an anode plate room, it replaces with the 
titanium which absorbs and stiffens hydrogen in a cathode room, and the metal of iron systems, such as alkali-proof nickel and 
stainless steel, or its alloy is used. Moreover, an anode plate and cathode are attached in the electric conduction rib combined with 
the septum, and the exhaust nozzle of the electrolytic solution to which an electrolytic-solution supply nozzle and concentration 
fell or rose, the gas which is the product of an electrolysis reaction, and the electrolytic solution which mixed the foam is prepared 
in each electrode room at the side attachment wall. 

[0004] The anode plate which covered the oxide of the metal of platinum groups, such as a ruthenium, iridium, and palladium, 
etc. on the front face by making perforated plates, such as titanium, an expanded metal, etc. into a base material at the anode plate 
is used. The cathode which covered the front face with cathode catalyst matter, such as a nickel system and a platinum metal 
system, is used at cathode by making perforated plates, such as iron, stainless steel, or nickel, an expanded metal, etc. into a base 
material. Moreover, the cation exchange membrane of the fluororesin system which has a sulfonic group, a carboxylic-acid 
machine, etc. is used for ion exchange membrane. 
[0005] 

[Problem(s) to be Solved by the Invention] In a filter press formula ion-exchange-membrane-process cell, if the electrolysis 
reaction which a gas generates like electrolysis of salt is performed, when extracting the anolyte or catholyte containing a foam 
from an electrode room, change of the electrode internal pressure force resulting from a foam arises. 
[0006] Electrode indoor the anolyte or catholyte of the chlorination alkali cell of a vertical mold generally used will form the 
gaseous phase which consists of a gas which foams gathered, became a bubble layer and was separated into the topmost part from 
the bubble, if a foam comes out comparatively, a certain void volume increases and the upper part becomes near the management 
of electrode room liquid with the foam generated in the electrode. Consequently, it will flow out, if it is going to discharge the 
electrolytic solution and a generating gas from the electrode room upper part, and a state produces the complicated flow which 
fluctuates the electrode internal pressure force by the bubble flow with which a vapor-liquid mixed phase, the liquid phase, and 
the gaseous phase mingled, the plug style which blockades a duct, the wavelike style, etc. It originates in salt water viscosity, 
surface tension, etc., a foam cannot disappear easily compared with the hydrogen foam formed from caustic alkali of sodium and 
hydrogen by the cathode room side, and the chlorine foam formed especially by the anode plate room side causes the pressure 
fluctuation of the anode plate interior of a room. For this reason, although the pressure fluctuation of the anode plate interior of a 
room changes with electrolytic conditions, depending on 50-200mmH2O and the case, it is 300mmH(s)2O. It happens that 
always vibrate ion exchange membrane, contact an electrode side, or repeat [ exceed, ] to separate, and produce the blemish by 
friction on the front face of a cation exchange membrane, and a crack arises in a cation exchange membrane for defatigation by 
vibration. Consequently, while the property of a cation exchange membrane deteriorates, generally, the pressure of the electrode 
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interior of a room will produce the injury on the electrode by the alkali which flows into the anode plate interior of a room from 
the high cathode interior of a room, and will have a bad influence on the life of an electrode. 

[0007] Then, it sets to the ion-exchange-membrane-process cell of brine. How to keep the pressure of a cathode room larger than 
the change maximum of the anode plate room pressure force, to always stick a film to an anode plate side by pressure, and to 
prevent vibration, Prepare a chamber higher than an electrolyte level in the electrode room upper part, and a vapor-liquid 
separated zone is formed in a chamber. How to carry out natural defoaming into a chamber and take out from the exhaust nozzle 
of a side attachment wall as a wavelike style and a stratified flow, The method of preparing the nozzle to which the******** 
room upper wall shown in JP,2-17013,U is made to carry out opening to the interior of 30mm or more, and the liquid rate of flow 
in a nozzle becomes it from the inside in 0.5 or 20m/[ a second and ] etc. is proposed. 

[0008] However, the method of adding a larger pressure than the maximum of anode plate room pressure force change to a 
cathode room always sticks by pressure the anode plate front face where a film consists of an expanded metal or a perforated plate 
too much. In order to eat into the aperture of an anode plate, the anode plate overvoltage of chlorine generating is enlarged and 
number -about tenmV of electrolytic voltages is raised, it not only causes loss of power, but If it sees in the long run, there is a 
fault to which the corrosion of catalytic activity covering of the anode plate by the alkali which carries out reverse migration also 
shortens the life of an electrode greatly as compared with the case where the pressure of cathode pressurization is small, from a 
cathode side. 

[0009] The method of making the upper part of an electrode room high and preparing a vapor-liquid separated zone is 
disagreeable ****** from which the cost of materials of the increment of the capacity of an electrode room and a conversion cost 
become expensive although it is effective in pressure fluctuation prevention. Furthermore, since the method of inserting an 
exhaust nozzle from the wall surface of the upper part of an electrode room needs to define the size of an exhaust nozzle etc. with 
the ratio of generating capacity and the circulating load of the electrolytic solution in the electrode interior of a room, its flexibility 
of operation of a cell is small, and in especially a double pole type cell, the cure of the corrosion prevention by the leakage current 
which flows through an exhaust nozzle is needed. 

[0010] Furthermore, since a cation exchange membrane receives a bad influence by the chlorine of the shape of a gas which 
penetrates a cation exchange membrane by the method by the exhaust nozzle by the front face of the ion exchange membrane of 
the upper part of an electrode room being in dryness The required thing for which the weir as for which the electrolytic solution 
for holding a cation-exchange-membrane front face to a damp or wet condition carries out an overflow is established in the 
septum side of the upper part of an electrode room by welding etc. is clarified ("soda and chlorine" the 1 8th page of the 4 volume 
[41st] No. (April, 1990)). 

[001 1] On the other hand, although it is the desirable manufacture method since the method of manufacturing the electrode room 
of the shape of a pan of a double pole type cell by the die press using sheet metal, such as titanium, nickel, and stainless steel, is 
easy to manufacture, and mass-production nature is size and it is very effective in the cost reduction of a cell, a 
vapor-liquid-separation chamber will be added to this, or attaching a weir etc. by welding will lose the feature of press molding. 
[0012] 

[Means for Solving the Problem] In the vapor-liquid-separation method in an ion-exchange-membrane cell, this invention is 
parallel to the electrode side which formed in the cell upper part the vapor-liquid mixture generated in the electrode interior of a 
room, and after it raises the path where the cross section is small, it is the vapor-liquid-separation method in the 
ion-exchange-membrane cell which performs vapor liquid separation with reduced pressure by the discharge from compression 
by inflow to the path where the cross section is small, and a gap by emitting from a gap. Moreover, while one field of the path 
formed in the cell upper part is formed of the side attachment wall of U type duct in which the upper part carried out opening, in 
case a gap is formed between the side attachment wall of U type duct, and the wall surface prepared in the upper part of U type 
duct and is emitted to U type duct, it is the vapor- liquid-separation method in the ion-exchange-membrane cell detached by 
vapor-liquid. 
[0013] 

[Embodiments of the Invention] The vapor-liquid-separation method of this invention is parallel to the electrode side which 
formed in the cell upper part the vapor-liquid mixture generated in the electrode interior of a room, and after it raises the path 
where the cross section is small, it is the vapor-liquid-separation method in the ion-exchange-membrane cell which performs 
vapor liquid separation with reduced pressure by the discharge from compression by inflow to the path where the cross section is 
small, and a gap by emitting from a gap. And with the duct in which the U character-like upper surface carried out [ the cross 
section prepared in the upper part of an electrode room ] opening, as a result of narrowing the up space of an electrode room, the 
passage of the electrolytic solution containing a foam becomes narrow, and a foam carries out contact coalescence expansion, is 
compressed from the narrow gap formed between the wall surface of the upper part of an electrode room, and the side attachment 
wall of a duct, and flows into a duct. The electrolytic solution and the gas containing the bubble which many of foams expanded at 
the time of an inflow explode by change of compression and a pressure, and remains the inside of a duct flow toward an exhaust 
nozzle. Moreover, when a foam is blockaded by the bubble in a duct, a gas can be made to be able to flow into the space formed 
between U type duct and the septum of the free passage way established in the side attachment wall of a duct, and an exhaust 
nozzle can be made to bypass. 

[0014] With reference to a drawing, this invention is explained further below at a detail. Drawing 1 is drawing showing one 
example of the cell used for the vapor- liquid-separation method in the ion-exchange-membrane cell of this invention, the plan 
which cut and lacked a part of double pole type cell unit is shown, and drawing 2 shows the cross section which cut drawing 1 by 
the A-A line. The cell unit 1 of a double pole type makes a skeleton the frame-like frame 2 fabricated with the rigid bodies, such 
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as carbon steel, and the anode plate room 3 and the cathode room 4 are formed in right and left. The septum 5 by the side of the 
anode plate room which processed sheet metal, such as titanium or a titanium alloy, in the shape of a pan, and the septum 6 by the 
side of the cathode room which processed sheet metal, such as iron, stainless steel, and nickel, in the shape of a pan similarly are 
combined electrically [ in a bond part 7 ] and mechanically. The anode plate 10 in which covering which contains the metal or ^ 
oxide of a platinum group to the electric conduction ribs 8 and 9 combined with the septum, respectively was formed, and the 
cathode 1 1 which covered the cathode active substance of a nickel system and a platinum-group system are attached in the anode 
plate room and the cathode room, and U type ducts 1 2 and 1 3 are formed in the upper part of an electrode room. U type duct 
prepares an electrode and a septum, and an interval, and is attached, the narrow gap 16 where the electrolytic solution and the 
foam which went up flow is formed between the side attachment wall 14 by the side of the electrode side of U type duct, and the 
up wall 15 of an electrode room, and the free passage way 17 is established in the wall surface by the side of the septum of U type 
duct. 

[00 1 5] Moreover, the end of U type duct is combined with the exhaust nozzle 1 9 for taking out to the exterior the electrolytic 
solution and the gas which were attached in the side-attachment-wall section 1 8 of a cell unit, the supply nozzle 20 of the 
electrolytic solution is attached in the lower part of a cell unit, and the installation arm which attaches a cell unit in a stand is 
prepared in the side attachment wall of a cell unit. 

[0016] Drawing 3 shows drawing which attaches U type duct in the interior of a cell from the exhaust nozzle of the electrolytic 
solution. U type ducts 12 and 13 are attached in the exhaust nozzle 19 prepared in the side-attachment-wall section 18 of a cell 
unit. In order to prevent the electric corrosion in the inside of a cell, as for U type duct, it is desirable to use synthetic resin, such 
as a fluororesin and polypropylene. U type duct is attached in the exhaust nozzle 1 9 through the gasket 2 1 , and forms the notching 
section 22 used as the guide of U type duct in the electric conduction rib 8 which attaches an electrode. Moreover, the free 
passage way 17 is established in the side attachment wall of U type duct. 

[0017] Drawing 4 is drawing showing the cell of a double pole type, it is assembled from the cell unit 1, the edge anode plate unit 
23, and the edge cathode unit 24 of five double pole types, and a cation exchange membrane 25 is attached between each cell unit, 
and it lays in a stand 26, and is fixing by the hydraulic press, the tie rod, etc., and combines a duct with the exhaust nozzle 19 of a 
cell unit side attachment wall, and the supply nozzle 20, and supplies the electrolytic current to the cell unit of both ends 
[0018] Drawing 5 is drawing explaining the flow of the electrolytic solution to U type duct formed in the cell. U type duct needs 
the length between the both-sides walls of an electrode room, and the ****i n g height, in order to hold an oil level 28 to the 
septum side space 27 of an electrode room and to form gaseous bypass passage in it, while balance-izing the upflow of the 
electrolytic solution of a vapor-liquid mixed phase state over the whole electrode room. Moreover, it is required for the height of 
the side attachment wall of a U type duct, the distance, i.e., the height, which promotes coalescence of a foam on the elevation way 
of the electrolytic solution by the side of an electrode, and it turns out preferably to the oil-level depth of a cell that it is the need 
5% or more 4% or more in the result searched for by the experiment under a standard electrolytic condition with current density 3 
kA/m2, a temperature [ of 85 degrees C ], and a salt water concentration of 200g [/l. ] 

[0019] Although the electrolysis space section 29 of an anode plate room is a field which is carrying out free elevation of the 
inside of the salt water of the electrolytic solution although a chlorine foam group receives a complicated flow resistance, if a 
upflow reaches the portion divided by U type duct, to most foams going into the passage of the electrode side space 30, and going 
up with liquid, there will be no elevation of vapor-liquid in the septum side space 27, and an oil level 28 will be formed. In order 
to form an oil level 28 in septum side space and to form a upflow in electrode side space, it is required for the space by the side of 
an electrode to be larger than the space by the side of a septum more than double precision, the size of septum side space is so 
desirable that it is narrow in the range which does not produce capillarity, and it is desirable to be referred to as 2 -4mm. 
Moreover, a difference is formed in the height of the oil level of the both sides of U type duct as shown in drawing 5 . The oil 
level of the space which this produced the difference in the density of the electrolytic solution of the field by the side of a septum 
and the density by the side of an electrode since the foam of a generating gas mainly went up in the electrode side in the electrode 
interior of a room, and was formed between U type duct and the septum as a result is because it is formed in the electrode side of 
U type duct. 

[0020] The width of face of U type duct needs to form the passage cross section required to make the vapor-liquid corresponding 
to the electrolytic-solution amount of supply and a gaseous yield flow into a duct, and move it to an exhaust nozzle without 
derangement, and it is desirable to be referred to as 10mm or more. Moreover, although the flow passage area to which the 
electrolytic solution flows becomes large so that it is large, since it may become inadequate current distributing the height of U 
type duct to the electrode upper limit which leads a opposite side electric conduction rib, as for the height of U type duct, it is 
desirable to be referred to as 60- 100mm. Especially in the cell shown in the example, since the space of a gaseous phase was 
prepared and the bypass of a generating gas was formed between U type duct and the septum, it becomes possible to make small 
width of face of U type duct. 

[0021] Moreover, the vapor-liquid multiphase flow which went up electrode side space reaches the wall surface of the upper part 
of an electrode room. Into U type duct, although the electrolytic solution which it flowed into U type duct from the gap formed of 
the upper part of the side attachment wall by the side of the wall surface of the upper part of an electrode room and the electrode 
of U type duct, and many foams exploded on the occasion of passage of a gap, and included the end of a bubble is taken out from 
U type duct through an exhaust nozzle outside The gap formed between the side attachment wall of U type duct, and the up wall 
of an electrode room It is appropriate to be referred to as 3 -6mm, and since passage resistance will become large and pressure 
fluctuation will become large conversely if set to 3mm or less, if a gap is large, it becomes large and is not desirable [ it is 
desirable to be referred to as further 4-5mm and / the pressure fluctuation of the electrode interior of a room ] preferably. 
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[0022] While the electrolysis method of this invention establishes the passage where vapor-liquid mixture with the small cross 

section goes up in the upper part of an electrode room Since it was made to be emitted to the upper part of passage from a gap, 

the foam in vapor-liquid mixture in the narrowed passage It is compressed going up, and it coalesce-izes with a nearby foam, 

expands, and flows into a duct from a gap narrow subsequently, and in response to the compression in the case of an inflow, and 

the pressure variation of expansion, the many explode and are detached by vapor-liquid. 

[0023] 

[Example] 

An anode plate room with a 93.5cm[ 140cm by ] x depth of 3cm and a cathode room are cast with metal mold, a titanium board 
with an example 1 thickness of 1mm and a stainless steel board — a press ~ The thickness of 4mm which prepared notching for 
fixing U type duct to this in the upper limit, Are attached titanium with a width of face [ of 3cm ], and a length of 1 30cm, and a 
stainless electric conduction rib at intervals of 1 8cm from the center of electrode room breadth, and five are attached by welding. 
In the lower part of a two-poles room side attachment wall, with an electrode room and this quality of the material as an 
electrolytic-solution supply nozzle The bore of 1 3mm, The short pipe with a flange with an outer diameter [ of 17.3mm ] and a 
length of 100mm was attached, and the square shape pipe with a flange with a 3cm[ 6.5cm by / thickness / of 1 .5mm ] / x length / 
of an electrode room and this quality of the material / of 10cm was welded and attached as an exhaust nozzle of the electrolytic 
solution and an electrolysis generation gas. Subsequently, the frame-like frame was unified, while soldering within the electric 
furnace using solder and combining the septum of a two-electrodes room as JP,3-240984,A indicates the clad object of the 
titanium and copper which attached frame-like a frame, an anode plate room, and a cathode room in the anode plate room side, 
and the septum by the side of a cathode room. 

[0024] After an appropriate time, The numerical aperture obtained from the titanium board with a thickness of 1mm To 35% of 
expanded metal, a noble-metals oxide Vertical 1.399mx horizontal 0.933m electrolysis effective-area L3m2 which gave anode 
plate activity covering to contain Gave activity cathode covering of a nickel system to the expanded metal of 37% of numerical 
apertures obtained from the stainless steel board with an anode plate (product made from Pel MEREKKU Electrode), and a 
thickness of 1 .5mm. Spot welding of an anode plate and the cathode of this size was carried out to the electric conduction rib, and 
the double pole type cell unit was manufactured. 

[0025] Moreover, the anode plate room and the cathode room manufactured the respectively independent edge anode plate unit 
and the edge cathode unit, formed the corrosion-resistant gasket for three double pole type cell units in the flange face, prepared 
the edge anode plate unit and the edge cathode unit in both ends, and pinched and carried out the laminating of the ion exchange 
membrane. The inter-electrode interval was set to 2mm, and assembled the double pole type cell which has four NafionN(s)954 
(Du Pont tradename) as a cation exchange membrane. Subsequently, the thickness of 1 .5mm made of a fluororesin, a height of 
57mm, width of face of 1 8mm, The interval of the up wall surface of an electrode room and the side attachment wall of U type 
duct was set to 5mm for U type duct which has three 5mm holes on the side attachment wall by the side of a septum, it was 93mm 
in the overall length of 1025mm, and up opening length, the interval with an electrode side was inserted so that an interval with 
8mm and a septum might be set to 4mm, and it combined with the nozzle for eccrisis. 

[0026] It connected with the supervisor for electrolytic-solution supply, the electrolytic solution, and the supervisor for generation 
gas eccrisis through the flexible tube made of a fluororesin, and DC power supply, and the anode terminal of a cell and a cathode 
terminal were connected to each nozzle, and it was made to complete a cell. Pure water is supplied to a cathode room, the brine of 
300 g/1 is supplied to an anode plate room, the return brine of 200 g/1 is taken [ 32% of caustic alkali of sodium ] out for the brine 
concentration from an anode plate room from a cathode room, and they are the cell temperature of 85 degrees C, 5.2kA of 
electrolytic currents, and current density 3 kA/m2. It energized and operated for 30 days. The generation current efficiency of 
caustic alkali of sodium in the meantime is average cell-voltage 3.05 V of 96.2% and four pairs of cell units, and anode plate 
internal pressure force change is 15mmH(s)20. It was in the state stabilized extremely less than. Subsequently, by returning 
current density 4 kA/m2 and the salt water amount of supply for the purpose of the pressure fluctuation situation check in a heavy 
load electrolytic condition, and circulating salt water, it increases to the amount of two to 4 times of the standard amount of 
supply, anode plate internal pressure force change is measured, and a result is shown in Table 1 . Moreover, operation of a cell 
was stopped, and although the cation exchange membrane was checked, abnormalities, such as discoloration and transformation, 
were not seen at all. 

[0027] As a result of operating for 1 5 days on the same conditions as an example 1 except for the point of having attached U type 
duct which set the interval of the side attachment wall by the side of the electrode of U type duct of example 2 example 1 , and the 
up wall surface of an anode plate room to 10mm, current efficiency was 95.6%, the average cell voltage was 3.06 V, and the initial 
electrolysis performance was almost equivalent to the example 1 . Change of anode plate internal pressure is measured like an 
example 1 , and the result is shown in Table 1 . Moreover, discoloration of 5mm of **** was seen by the upper part of the cation 
exchange membrane after shutdown. 

As a result of operating for 1 5 days on the same conditions as an example 1 except for the point of having attached U type duct 
which set the interval of the side attachment wall by the side of the electrode of U type duct of example 3 example 1 , and the up 
wall surface of an anode plate room to 1 5mm, current efficiency was 95.2%, the average cell voltage was 3.09 V, and the initial 
electrolysis performance was almost equivalent to the example 1 . Change of anode plate internal pressure is measured like an 
example 1 , and the result is shown in Table 1 . Moreover, the discoloration expected to be based on chlorine of 10mm of **** 
was observed by the upper part of the cation exchange membrane after shutdown. 
[0028] 
[Table 1] 
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Pressure fluctuation (mmH20) 

A salt water flow rate The interval of U type duct side attachment wall and an up wall surface (A part for liter/) 5mm 10mm 
15mm 2 (1.5) 10 60 80 3 (2.3) 20 140 160 4 (3.1) 20 150 1805 (3.8) 30 180 190 

( ) ^\tmmmm= 

[0029] From the cell of example of comparison 1 example 2, U type duct was removed, the re encrypt of a cell was performed 
using the cation exchange membrane used in the example 2, and it operated for 1 5 days on the same conditions as an example 2. 
As for current efficiency, electrolysis performance degradation was accepted by 3.1 IV 94.8%, as for the average cell voltage. 
Moreover, anode plate internal pressure force - It is 10-120mmH2O. It always changed in the range, and it was still larger than 
the example 2, the plug style arose in the exhaust nozzle, and the intermittent current appearance elephant was seen. When the 
cation exchange membrane was checked after the halt of operation, discoloration of the blackish brown of 100mm of **** was 
looked at by the upper part of a cation exchange membrane, and small blisters with a discoloration and a diameter of about 2mm 
were scattered under 35mm from the lower side of an exhaust nozzle, and the dark-brown discoloration and the scratch which are 
regarded as having touched the file-like activity cathode surface were seen in part. 

[0030] It replaces with an example of comparison 2U type duct, the interval of a height of 57mm, and the upper limit of the L 
character type member of 1 8mm of breadth and an electrode room upper wall 5mm, After welding to the electrode room septum, 
having used the interval with an electrode as 8mm and attaching, The exhaust nozzle of an electrode room side attachment wall 
was converted, the exhaust nozzle with a bore [ of 25mm ] x outer diameter of 27.2mm was prepared in the position of a chest 
pars basilaris ossis occipitalis, the electrode was restored, it included in the cell, and others were operated for 1 5 days under the 
same standard electrolytic condition as an example 1. Current efficiency is 95.8%, a cell voltage is 3.08V, and it is ****. The 
electrode internal pressure force was sharply changed in the range of -20 - 1 80mmH2 O, and the outflow state of the vapor-liquid 
from an exhaust nozzle was a typical intermittent plug style. Pressure fluctuation in the conditions which changed current density 
and the circulation scale factor 4 kA/m2 and 3 times, respectively - It is 40-200mmH2O. It increased. A dark-brown change 
regarded as having touched activity cathode was looked at by the upper part of the film which ****(ed). 
[0031] 

[Effect of the Invention] As explained above, after detaching the electrolysis method of this invention by vapor-liquid by emitting 
from a gap the interflow object of the electrolytic solution and generation gas generated in the electrode interior of a room after 
raising the passage where area is small, by emitting from an exhaust nozzle, it can prevent change of the pressure of the electrode 
interior of a room, and vibration of the ion exchange membrane by this, and can carry out reinforcement of ion exchange 
membrane and the electrode. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To prevent the pressure fluctuation in an electrode compartment and the 
vibration of an ion-exchange membrane due to the fluctuation by allowing a gas-liq. mixture generated in the 
compartment to ascend in a small cross-sectioned passage parallel to the electrode face formed at the 
upper part of an electrolytic cell and separating liq. from gas through a gap. 

SOLUTION: The U pipelines 12 and 13 provided at the upper part of an electrode compartment are set apart 
from the anode 10, cathode 11 and partition wall 5. A narrow gap into which the ascending electrolyte and 
bubble flow is formed between the side wall 14 of the pipelines 12 and 13 on the electrode- face side and 
the upper wall 15 of the compartment, and a communicating passage 17 is provided in the wall of the 
pipelines 12 and 13 on the partition wall 5 side. Consequently, the bubble in the mixture is sent upward in 
the narrowed passage, compressed, joined to the nearby bubble and enlarged, the enlarged bubbles are 
then introduced into the pipeline from the narrow gap, compressed and expanded by the pressure 
fluctuation during its flowing and mostly burst, and the bubbles are separated. 
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